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We investigated the population dynamics consisted of three different $groups-infected$ indi-
viduals”, ”susceptible individuals,” and “recovered individuals” considering the effect of local
circulation and boosting. In the model that considered just the effect of local circulation, the
number of susceptible individuals decreased to $0$ . The number of infected individuals increased
and infected individuals became the majority. In the model considered the both effect of local
circulation and boosting, the three groups coexisted.
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$+$ 1 $=$ $\sum_{i=0}^{\infty}(1-\beta\frac{I_{k}}{N})^{i}P(i)S_{k}$
$I_{k+1}$ $=$ $\sum_{t=0}^{\infty}[1-(1-\beta\frac{I_{k}}{N})^{i}]P(i)S_{k}+(1-\rho)I_{k}$
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$\frac{dS}{dt}$ $=$ $-\beta_{1}SI+R(limit)$
$\frac{dI}{dt}$ $=$ $\beta_{1}SI-\gamma I+\sum_{=T0}^{\lim it-l}\beta_{2}(T)R(T)I$
$\frac{dR}{dt}$ $=$ $\gamma I-\sum_{=T0}^{\lim it-l}\beta_{2}(T)R(T)I-R(limit)$
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$S_{k+1}$ $=$ $\sum_{i=0}^{\infty}(1-\beta l^{\frac{I_{k}}{N})^{i}P(i)S_{k}}+R_{k}$ (limit)
$I_{k+1}$ $=$ $\sum_{i=0}^{\infty}[1-(1-\beta_{1}\frac{I_{k}}{N})^{i}]P(i)S_{k}+(1-\rho)I$
$+ \sum_{\tau_{\vec{-}0}}^{\lim it-1}\sum_{i=0}^{\infty}[1-(1-\beta_{2}(T)\frac{I_{k}}{N})^{i}]P(i)R_{k}(T)$
$R_{k+1}(0)$ $=$ $\rho I_{k}$




$+R_{k}$ $($ limit $)$
$I_{k+1}$ $=$ $(1-e^{-\gamma\beta_{1}^{I}*}) S_{k}+(1arrow\rho)I_{k}+\sum_{T=0}^{\lim 1t-1}(1-e^{-\gamma\beta_{2}(T)^{I}*})R_{k}(T)$
$R_{k+1}(0)$ $=$ $\rho I_{k}$











3$1:\gamma$ $1.0$ 10, $03$ SIR , ,
2: $\gamma$ 1.0, 1.0, 0.3 ,
SIR , ,
14
3: $\gamma$ 1.0, 1.0, 0.3 ,
SIR , ,
4: $\gamma$ 1.0, 1.0, 0.3 ,
SIR , ,
15














SIR , 1, 2,
,
5 SIR











$[$ 1 $]$ . 1992. . .
$[$2 $]$ , , , . 2008. . 4 . .
[3] Makowka, A., Gut, W., Litwinska, B., Santibanez, S. and Mankertz, A. 2007. Genotyping of
measles and rubella virus strains circulating in Poland in 2007. Eurosurveillance, 12(43).
17
